Rate data and Eyring plot for the ethanolysis of diethyl chlorophosphate used for the determination of the activation parameters, shown in 
Fig. S1
1 H (left) and 31 P (right) NMR spectra (500 and 202 Hz, respectively) for the reaction of diethyl chlorophosphate in ethanol. In the 1 H NMR spectrum the signal at δ ca. 4.1 corresponds to the triester (triethyl phosphate) and the signal at δ ca. 4.06 corresponds to the diester (diethyl hydrogen phosphate, confirmed through spiking experiments); here the latter is ca. 1% of the product mixture. In the 31 P NMR spectrum, no signal due to the diester could be seen (the signal shown is due to the triester). Spiking experiments demonstrated that the signal due to the diester is masked entirely here by the signal due to the triester.
Fig. S2
1 H (left) and 31 P (right) NMR spectra (500 and 202 MHz, respectively) for the reaction of diethyl chlorophosphate with ethanol in acetonitrile. In the 1 H NMR spectrum the signal at δ ca. 4.1 corresponds to the triester (triethyl phosphate) and the signal at δ ca. 4.06 corresponds to the diester (diethyl hydrogen phosphate, confirmed through spiking experiments); here the latter is ca. 1% of the product mixture. In the 31 P NMR spectrum, no signal due to the diester could be seen (the signal shown is due to the triester). Spiking experiments demonstrated that the signal due to the diester is masked entirely here by the signal due to the triester.
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Fig. S3
1 H (left) and 31 P (right) NMR spectra (500 and 202 MHz, respectively) for the reaction of diethyl chlorophosphate with ethanol in [bmim] [(CF 3 SO 2 ) 2 N] at  IL 0.31. In the 1 H NMR spectrum, the signal due to the diester diethyl hydrogen phosphate appears at δ ca. 1.3 (confirmed through spiking experiments); none is observable here. a In the 31 P NMR spectrum, no signal due to the diester could be seen (the signal shown is due to the triester, triethyl phosphate). Spiking experiments demonstrated that the signal due to the diester is masked entirely here by the signal due to the triester. [(CF 3 SO 2 ) 2 N] at  IL 0.60. In the 1 H NMR spectrum, the signal due to the diester diethyl hydrogen phosphate appears at δ ca. 1.3 (confirmed through spiking experiments); none is observable here. b In the 31 P NMR spectrum, no signal due to the diester could be seen (the signal shown is due to the triester, triethyl phosphate). Spiking experiments demonstrated that the signal due to the diester is masked entirely here by the signal due to the triester. In the 1 H NMR spectrum, the signal due to the diester diethyl hydrogen phosphate appears at δ ca. 4.3 (confirmed through spiking experiments) though detection is difficult. In the 31 P NMR spectrum, the signal at δ ca. -1.2 corresponds to the triester (triethyl phosphate) and the signal at δ ca. -1.5 corresponds to the diester product (confirmed through spiking experiments); here the latter is ca. 1% of the product mixture.
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Fig. S6
1 H (left) and 31 P (right) NMR spectra (500 and 202 MHz, respectively) for the reaction of diethyl chlorophosphate with ethanol in ethanol containing lithium bis(trifluoromethylsulfonyl)imide at  salt 0.15. In the 1 H NMR spectrum the signal at δ ca. 4.08 corresponds to the triester (triethyl phosphate) and the signal at δ ca. 4.04 corresponds to the diester (diethyl hydrogen phosphate, confirmed through spiking experiments); here the latter is < 1% of the product mixture. In the 31 P NMR spectrum, the signal at δ ca. -2.8 corresponds to the triester product and the signal at δ ca. -2.4 corresponds to the diester product (confirmed through spiking experiments); quantification was not practical on this signal.
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Fig. S7
1 H (left) and 31 P (right) NMR spectra (500 and 202 MHz, respectively) for the reaction of diethyl chlorophosphate with ethanol in ethanol containing [bmim] [Cl] at  salt 0.15. In the 1 H NMR spectrum, the signal due to the diester diethyl hydrogen phosphate appears at δ ca. 1.36 (confirmed through spiking experiments) and a significant proportion is detectable here, though it is difficult to quantify. c In the 31 P NMR spectrum, the signal at δ ca. -1.2 corresponds to the triester (triethyl phosphate) and the signal at δ ca. -1.6 corresponds to the diester product (confirmed through spiking experiments); here the latter is ca. 8% of the product mixture c This signal is used as the ionic liquid signals obscures those signals used in molecular solvents.
S6
Rate data for the ethanolysis of diethyl chlorophosphate at different mole fractions of 
